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Lest We Forget 


Reprinted from Oct. 1, 1981, issue of 
Engineering News-Record, 


The report of the structural steel 
welding committee presented to the 
American Welding Society at Boston 
will, as we had occasion to point out 
two weeks ago, exert a profound ef- 
fect on the future of the art. In this 
country and probably in many foreign 
lands the committee’s investigation 
will serve as the foundation upon 
which the further advance of struc- 
tural welding will be built. For such 
a contribution the engineering profes- 
sion is indebted to each and every 
member of the committee, but in 
greatest measure to its first chair- 
man, the late James H. Edwards, who 
organized the work, gave to it his 
highest enthusiasm and energy, and 
carried it almost to fruition before 
his untimely death. It is important 
that Mr. Edwards’ name be linked in- 
separably with this investigation and 
with welding research in general. 
There is need for keeping the stand- 
ards for which he stood constantly 
before us. Structural welding is still 
in its infancy. Its development de- 
pends upon men with pioneering 
spirit, organizing ability, sane judg- 
ment, balanced viewpoint, and above 
all practical idealism. James H. 
Edwards reflected these qualities 
throughout his life, coupling with 
them a courage of conviction that 
either confounded the opposition or 
rallied it to his beliefs. Similar qual- 
ities will be needed to develop welding 
to its greatest utility. His name and 
his memory deserve to be perpetuated 
in the field where he pioneered so ef- 
fectively. 


Structural Steel Welding 
Profits by an Idea 


Reprinted from July 25, 1931, issue of 
Electrical World. 


In planning for the erection of the 
steelwork for the new Allied Arts 
Building in Lynchburg, Va., the de- 
signing engineer was faced with to- 
day’s familiar problem—to weld or 
not to weld. There were 316 tons of 
steel to be installed; a first-class hotel 
stood directly across the street; costs 
must be kept low. Noisy procedures 
were to be avoided. By the exercise 
of considerable imagination and in- 
genuity electric welding was applied 
to the job with all-around satisfac- 
tion and notable economy. 

For this job an erection seat was 
developed consisting of an element, 
shop-welded to the columns, into 
which connection angles, welded to 
the beam, are slipped. The loose con- 
nection is sufficiently firm to stay the 
columns until field welding can be 


done. This eliminates all, or virtually 
all, shop punching and, of course, the 
use of erection bolts. 

Savings were substantial and the 
elimination of field bolts and punched 
holes played an important part in the 
economy. The price bid for the steel- 
work with welded construction, fol- 
lowing this plan, was $1,975 less than 
for riveted construction of the same 
type. Resourcefulness and ingenuity 
have solved another problem in the 
application of electricity to the work 
of the world. 


International Association for 
Bridge and Structural 
Engineering 


The second meeting of the Perma- 
nent Committee of the International 
Association for Bridge and Structural 
Engineering was held at the Federal 
Polytechnical University, Zurich, on 
April 9 to 11. The aim of this asso- 
ciation is to promote: International 
cooperation among scientists, engi- 
neers and manufacturers; the inter- 
change of knowledge, ideas and the 
results of research work in the sphere 
of bridge and constructional engineer- 
ing in general, whether in steel, re- 
inforced concrete or another material. 

Welding in steel structural work 
was one of the items discussed at this 
meeting. 


A Correction to Article on “Yale 
University Group of Welded 
Buildings” in October Issue. 


In the final paragraph of Gilbert D. 
Fish’s article above named, credit was 
given various contractors engaged on 
the work. Due to a change in ar- 
rangements after the article was 
written, the field welding in the Hos- 
pital Unit was executed by the J. K. 
Welding Company, Inc., of New York 
City, as subcontractors to Palmer 
Steel Company. Churchward & Com- 
pany, of New Haven, executed the 
field welding for the Briton-Hadden 
Memorial, not for both of the Palmer 
Steel Company jobs as previously re- 
ported. 





Second Lincoln Are Welding 
Prize Competition Has many 
Entries 


(From News Release) 


The Second Lincoln Are Welding 
Prize Competition which will award 
$17,500 for the best papers on re- 
design for arc-welded construction 


3 


closed Oct. 1, 1931, with four times as 
many papers entered as in the former 
contest sponsored by The Lincoln 
Electric Company of Cleveland, Ohio. 

Reading and judging of the papers 
by a jury of award headed by Dr. 
E. E. Dreese, chairman of the elec 
trical engineering department of Ohio 
State University, was begun Nov. 1. 

Interest in this contest has been 
international in scope with 16 for 
eign countries represented, Germany, 
France, England and Australia sub- 
mitting a remarkable number of pa 
pers. 


Advertising— 
The Reader’s Digest of Cur- 
rent Industrial Events 


(Reprinted from November, 
“Oxry-Acetylene 


1931, iseue 
Tips”) 


It has been said that it costs about 
35 cents a copy to print The Saturday 
Evening Post. You buy it on the 
newsstand for 5 cents, or subscribe to 
it at a rate of less than 4 cents a 
copy. How can the publisher afford 
to sell his paper to you at these rates 
and still stay in business, much less 
make a margin of profit? 

The answer is that the advertise- 
ments carried by the publication (and 
also by your own technical and busi- 
ness papers) make it possible for the 
publisher to give you editorially the 
things you want to read. The money 
you pay for your copy or your sub- 
scription actually, in most instances, 
simply pays for getting the book to 
you. It is the revenue obtained from 
the advertisers that pays for the pro- 
duction of the magazines. 

Advertisers do this only because 
they are thoroughly convinced they 
have a story to tell that will be inter- 
esting and helpful to you. They be- 
lieve there are facts about their par- 
ticular company or products that you 
should know in order to operate your 
business most efficiently and profit- 
ably. They desire, of course, to in- 
crease their business by this means, 
but even this does not detract from 
the importance of the message to 
users of advertised products or ser- 
vices. 

New developments in machinery or 
equipment, in distribution or price, 
are invariably announced in the 
advertising pages of periodicals. 
Changes in organization, in policy or 
in service that affect the use of com 
modities are always discussed in ad- 
vertising space. 

It is obvious, then, that to keep up 
to date in your industry you should 
read the industry’s advertising. 

You should have no hesitancy about 
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writing to advertisers for further 
information, in asking for booklets or 
any other descriptive material that 
may be offered, or in “sending back 
the coupon.” Any material of this 
character mentioned in an advertise- 
ment (and much that is not mention- 
ed) is prepared for your information 
and use, and advertisers are invari- 
ably glad to mail such material to any 
interested reader. 

Study the advertising pages of your 
trade and business papers. They hold 
much information that will be valu- 
able to you. They will keep you up to 
date in your own industry and offer 
you further opportunities for broaden- 
ing your knowledge of subjects that 
will be interesting and helpful to you. 


Purdue University Engineer- 
ing Extension Department 


The Engineering Extension Depart- 
ment of Purdue University announces 
its Seventh Annual Conference on 
Welding to be held at Lafayette, In- 
diana, on Dec. 10-11, 1931. The con- 
ference will consist of lectures, dem- 
onstrations and exhibits. Two hundred 
and seventy-five representatives from 
the industries of Indiana and neigh- 
boring states were in attendance at 
the conference last year. Requests 
for programs and other information 
should be made to Engineering Ex- 
tension Department, Purdue Univer- 
sity, Lafayette, Ind. 





SECTION NEWS 


BOSTON 


An interesting program of meetings 
and inspection trips is being arranged 
for this season. On November 12, the 
Boston Section joins with other mem- 
bers of the Engineering Societies of 
Boston for a meeting on the “House 
of Magic.” A lecture and demonstra- 
tions will be presented by L. A. Haw- 
kins, Executive Engineer of General 
Electric Research Laboratory, and 
E. L. Manning, physicist. The meet- 
ing will be held in the main audi- 
torium of Tremont Temple. 

Plans are being made for an inspec- 
tion trip to the Charlestown Navy 
Yard, to view an all-welded tug boat. 
The tug is sixty-five (65) feet long, 
and will be powered by a Diesel en- 
gine. 

The second welded building to be 
erected in Boston is now under way. 
This building will be nine (9) stories 
high, and is a part of the City of 
Boston Hospital. Whereas the first 
welded building, a new fourteen (14) 
story office building of the Boston 
Edison Company, was shop riveted 
and field welded, this hospital building 
will be both shop and field welded. 
Although it is believed that fabrica- 
tion by welding was decided upon for 
economic reasons, the fact that the 
steel work will be erected with the 
absence of the noise of riveting ham- 
mers, is an important advantage, giv- 
ing the patients in nearby buildings a 
minimum of disturbance. 


LOS ANGELES 


The first fall meeting of the Los 
Angeles Section of the American 
Welding Society was held at the Pig ’n 
Whistle Cafe, Seventh and Flower 
streets, on Thursday, Oct. 15; there 
were 30 members and 10 guests pres- 
ent. The question of a proper meei- 
ing place for the Society was dis- 
cussed, and Mr. Nyquist was re- 
quested to investigate the Frank 
Wiggins Trade School; Mr. Frank 
Longo was requested to find out about 
the Victor Hugo Cafe, and Mr. Paul 
Jeffers to investigate the University 
Club, and it was also suggested that 
the Mona Lisa Cafe be looked into. 

The first talk of the evening was 
given by Mr. J. Desario, plant metal- 
lurgist for the Columbia Steel Com- 
pany at the Torrance, Cal., plant. Mr. 
Desario gave a very interesting talk 


AND ACTIVITIES 


on the metallurgy of steel, describing 
the processes used in the manufacture 
of steel and the effects of various ele- 
ments on the steel, particularly in re- 
gard to their effect on the weldability 
of steel. Mr. Desario’s talk was fol- 
lowed by a general discussion. 

The second speaker of the evening 
was Mr. Edward Fess, consulting 
metallurgist, who spoke on the metal- 
lography of steel. Mr. Fess had some 
interesting photomicrographs which 
he showed and explained to the mem- 
bers. We are greatly indebted to both 
Mr. Desario and Mr. Fess for an ex- 
tremely interesting meeting. 

Mr. C. W. Martin was made chair- 
man of the committee to arrange the 
program for the next meeting. it was 
suggested that Prof. Maxstadt be in- 
vited to continue the discussion which 
he gave last year on the characteris- 
tics of electric generators. 


PHILADELPHIA 


At the meeting on Oct. 19 there 
were present about one hundred and 
fifteen people. Mr. H. M. Priest, as- 
sistant engineer, American Bridge 
Company, gave a very interesting talk 
on “The Welding of One-Story Struc- 
tures.” 

For the Nov. 16th meeting it is 
planned to have Mr. T. W. Greene, of 
the Linde Air Products Company, 
present a paper entitled “The Linde- 
weld Process as Used for Pipe Line 
Construction.” 

There will be no meeting of the 
Section in December. The next meet- 
ing will be on Monday evening, Jan. 
18, 1932. 


PITTSBURGH 


The 1931-32 seasonal activities of 
the Pittsburgh Section of the Amer- 
ican Welding Societies were inaugu- 
rated Wednesday evening, Oct. 14, by 
a meeting held at the Fort Pitt Hotel 
which was attended by over 100 weld- 
ing enthusiasts. The meeting was 
opened by A. M. Candy, general engi- 
neer for the Westinghouse Electric & 
Manufacturing Company, who gave a 
résumé of the papers presented before 
the Fall. Meeting of the A. W. S. held 
in Boston during September. Mr. 
Candy ably handled a difficult assign- 
ment in reviewing the ideas and 
thoughts of other people. He briefly 
reviewed what took place during the 
meetings of the Structural Welding 
and the Welding Wire Committees. 
By means of slides and notes he re- 
viewed as many of the papers that he 
could during the time allotted him. 

Mr. Candy was followed by Dan 
Earl King, erection manager for the 
Pittsburgh Bridge & Iron Works, who 
presented a paper on The Welding of 
Yale University Bulidings as Seen by 
the Fabricator and Erector. Mr. King 
explained in detail the welding meth- 
ods employed in the shop and in the 
field, told how the welders were qual- 
ified, how the work was inspected, de- 
scribed how several difficult erection 
problems were worked out and ex- 
pressed some pointed views as to 
what should be done to further the 
progress of welding in this field. He 
also gave some data pertaining to 
lineal feet of welding per ton of steel, 
amount of beading laid down per man 
per day and similar equally interest- 
ing information which is often diffi- 
cult to obtain. Mr. King stated that 
“so far 4000 lineal feet of %-in. bead 
have been laid, every inch of which 
has passed inspection.” 

The meeting was concluded by a pa- 
per read by Charles H. Jennings, re- 
search engineer, Westinghouse Elec- 
tric & Manufacturing Company, on 
the subject of “The Relief of Welding 
Strains by Annealing.” 

This paper covered an investigation 
undertaken to determine the effect of 
annealing on relieving welding strains. 
Three annealing temperatures were 
investigated and it was shown that 
the effectiveness of annealing depends 
upon the annealing temperature and 
the soaking time. 

The proper choice of annealing tem- 
perature and soaking time is shown to 
reduce the residual welding stresses 
to within a few thousand pounds per 
square inch. 








EMPLOYMENT SERVICE BULLETIN 








SERVICES AVAILABLE 


A-146. Welding Engineer, college graduate, 18 years’ experience in steel 
fabrication, last 6 years devoted exclusively to the application of electric weld- 
ing; competent to handle any branch of the program of applying electric weld- 
ing to the design, fabrication and erection of structural steel and ornamental 


iron. 


A-147. Welding Engineer, experienced in quality shopwork, inspection. Can 
cooperate with engineering department for developing correct designs for 
economical welding. Invites employment for limited period. 


A-148. Gas Welder. Two years’ experience with G. E. Co. 
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Pullman Builds 
All-Welded Hopper 
Cars for the C. G. W. 


Substantial saving of weight in five 70-ton cars devoted 
to increased revenue load-carrying capacity. 


(This article was reprinted by special permission of Railway 
Age) 


: N froin the primary object of developing a coal 
car to produce more revenue per pound of 
weight on the rails, the Chicago Great Wes- 

tern consented to have five units of its orders for 300 
70-ton hopper cars, placed with the Pullman Car & 
Manufacturing Corporation in the latter part of 1930, 
built to a design proposed by the car builder and em- 
bodying, among other features, practically all-welded 
construction. These cars, recently completed and de- 
livered to the railroad, weigh 45,900 lb. each, or 
roughly only as much as 50-ton cars of riveted con- 
struction. This means that 20 additional tons of coal 
can be carried in each car at no greater transporta- 
tion expense for the movement of tare, or dead 
weight. 

On the basis, both of reduced light weight and of 
increased capacity, the welded car shows marked 
superiority. With a light weight of 45,900 lb., it pro- 
vides a cubic capacity (level full) of 2863 cu. ft. As 
compared with the heaviest welded car in the ac- 
companying list of typical 70-ton hopper cars of re- 
cent riveted design, the welded car weighs 10,500, or 
18.6 per cent, less, and at the same time provides 85 
cu. ft., or 3.1 per cent, greater cubic capacity, all of 
which is available for carrying increased revenue 
load. As compared with the lightest riveted car in the 
list, this is a decrease of 4300 lb., or 8.6 per cent, in 
light weight, a notable reduction, in view of the fact 
that a gain of 243 cu. ft., or 8.9 per cent, in cubic 
capacity is made at the same time. On the basis of 
$100 increased earning power per car per ton per 
year, it is anticipated that the 70-ton welded car will 
produce, on the average, $400 more revenue per year 


than one of equal nominal capacity but incorporating 
ordinary riveted construction. 

The Chicago Great Western 70-ton welded hopper 
car is of the conventional three-hopper type, with 
standard four-wheel trucks and 6-in. by 11l-in. jour- 
nals, but the body design is a distinct innovation, no 
cars having previously been built with the type of 
construction and amount of welding used in these 
cars. The entire body of each car, including a one 
piece welded tubular steel center sill, is assembled by 
welding, and the only rivets used are those for fasten- 
ing safety appliances, draft-gear supports, door hooks 
and similar parts subject to breakage or periodic re 
moval. Even the pipe joints are made by welding, and 
that process is used to attach and anchor the train 
line and connecting pipes to the car body. 


Typical 70-Ton Hopper Cars of Comparatively Recent Design 


Capacity, Cu. Ft 
Light 
Road Weight Level Full 10-In. Hea; 
New York Centra! 50,200 2.620 94" 
Be ee oe ss 50,800 2.755 062 
ms @ Wisse. ‘ 51,500 2,439 ,,729 
Cc. G. W 52,675 2,778 5.100 
Cc. M. & P. & P 52,800 2,778 100 
Cc. & N. W 54,900 2,590 ,.900 
1h eRe 56,400 2-778 100 
Cc. G. W. (all-welded) 45,900 2.863 1.197 


Both oxyacetylene and electric arc welding are used 
in the manufacture of these cars; the former on the 
heavier sections where strength and ductility of weld 
metal is the prime essential, and the latter on the 
light sheets where the lower heat of the are reduces 
the probability of warpage. 

There are approximately 1500 lineal feet of weld 
ing inthe car. Of the 200 lb. of welding rod required, 
56 per cent is deposited by the oxyacetylene process 
and 44 per cent by the electric arc. The former 
method is used for the following parts: Center sill 
and all attaching parts; body bolster and all attach 
ing parts, including side and floor sheets; all-pipe 
cross ridge; lower end construction; floor sheets, ex- 
cept where joined to the side and end construction; 
all pipe joints and pipe anchorage. The following 
parts are welded with the electric process: All side 
sheet construction; all upper end construction; all 
dump doors. The Oxweld Railroad Service Company 
cooperated with the Pullman Car & Manufacturing 
Corporation in refining design details to meet the 
welding requirements and in the supervision of the 
performance of the actual welding operations 


CHICAGO GREAT WESTERN 





One of Five All-Welded Hopper Cars Recently Built by the Pullman Car & Manufacturing Corporation 
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All-Welded Tubular Centersill and Bolster Construction Used in New Chicago Great Western Hopper Cars 


Welding Operations Checked and Cars Tested 


Before beginning welding operations on the new 
cars, extensive tests, covering a period of several 
weeks, were made to determine the relative efficiencies 
and costs of various types of welded construction re- 
quired in-the fabrication and assembly of the car 
parts. Experienced operators were used for both the 
oxyacetylene and for the electric welding operations, 
these operators being required to submit test spec- 
imen welds at intervals as a check on the quality of 
their work. In addition, all welds were hammer 
tested during the course of construction, with two ob- 
jectives, namely, to distribute local stresses and to 
permit the immediate correction and reinforcement 
of any welds which gave indications of weakness. 


General Dimensions of Chicago Great Western All-Welded 
70-Ton Hopper Car 


Ree URE TBs 0. cocks bewete wehbe as itive cuwre 42 ft. 0 in. 
ae SS ee ae 41 ft. % in. 
Height, rail to body center plate 2 ft. 2% in. 
Ee ore So Re pes 4 ft. 2 in. 
Distance between truck centers.............. 82 ft. 0 in. 
Truck wheel base... ‘ 5 ft. 8 in. 
Length inside... .. SP re ee a eT 41 ft. 0 in. 
INS 6:65:40 he 86 0 4.04.0 « éee CAR Ohta kawareeeaws 10 ft. 2% in. 
Width over side sheets and overall................. 10 ft. 2% in. 
Height, rail to top of side plate.................... 10 ft. 8 in. 
Cee Gey Gee WOO... . ciinvvedonspesivsabenees 2,863 cu. ft. 
Cubic capacity with 10-in. average heap. 8,197 cu. ft. 
Re ee es S. . ode duende cone’ chee 45,900 Ib. 
Revenue load with 10-in. average heap............. 164,000 Ib. 
ee RCS 0 pe ye pS oa 210,000 Ib. 





Upon the completion of each car, it was painted 
with a cement wash, which was permitted to dry, and 
the car was then loaded with sand until its total 
weight on the rails was 210,000 lb. This load filled 
the car only to within 10 in. of the top, consequently 
being concentrated over a smaller area than would 
be the case with coal loading and introducing stresses 
in excess of any likely to be encountered under nor- 
mal operation. A careful examination of joints gave 
no indication of the cement’s flaking off, due to work- 
ing of the joints or movement of the plates. 

In addition to this practical test for stresses beyond 
the elastic limit, the loaded car was thoroughly tested 
with extensometers to measure the elongations and 
to determine the relative stresses within the elastic 
limit, encountered in various car parts. The use of 
the extensometers showed uneven stresses in certain 
parts of the car on the first loading, as, for example, 
around the bolster, which was reinforced and another 
test made. Certain plates also showed excessive stress 
on the initial loading, which was equalized on subse- 
quent applications. As finally tested, each car showed 
a reasonably uniform , distribution of stress not ex- 
ceeding 9000 Ib. per sq. in. in all parts of the car, in- 


cluding the underframe, bolsters, side sheets, end 
construction, slope sheets, hopper doors, etc. 

Following the static load test, an impact test was 
made, each car being brought up to a speed of 5 
m.p.h. and allowed to collide with a second car, sim- 
ilarly loaded, but with the brakes lightly set. No 
noticeable permanent effect on the structure of either 
car was apparent. 


General Method of Construction Employed 


The welded hopper car is designed to take advan- 
tage of the welding to tie in all members so that all 
parts of the underframe and superstructure act as a 
unit in resisting draft, buffing and load stresses. 
Pressed shapes, with large radii at the corners, are 
used, these shapes lending themselves to the welded 
construction much better than the usual structural 
shapes, and having the additional advantage of being 
light in weight. When welded to the sheets, they 
form box sections of greater strength per unit of 
weight than the usual structural shapes used in riv- 
eted cars. Flanges are largely omitted, not being re- 
quired for the application of rivets. The stakes are 
placed inside the car and the side sheets brought out 
to the line of the riveted car to give maximum capac- 
ity. This construction requires the corners at the 
side ladder to be offset inwardly to provide clearance 
for the ladder. At the end opposite the ladder, the 
side is carried straight out to the corner without any 
offset. The car is designed to be self-clearing in every 
respect, the absence of rivets contributing effectively 
to this feature. All joints in the coal space are made 
with continuous welds so that there are no openings 
to permit the entrance of moisture and dirt and pro- 
mote corrosion. In addition, the slope sheets are 
given a pitch of 1% in. from the sides toward the 
center, in order to drain water away from the cor- 
ners where the corrosion takes place. This construc- 
tion also tends to keep the center of the load ‘moist 
and assist in unloading. 

The body bolster is built up with a bottom cover 
plate and a web plate with proper flanges at the top 
for supporting the floor sheets. The sides are made of 
two sheets, joined with a continuous butt weld for 
their entire length. This provides a heavy sheet 
where the corrosion and hammering is most severe 
and saves considerable weight where the greater 
thickness is not required. 

The side sill is formed of a plate in a channel 
shape in one piece from bolster to bolster. An inter- 
mediate side sheet stiffener is formed in channel 
shape of the same section as the side sill, being lo- 
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The Interior Construction of the aye be me H r Car—Patents Are 
Pending on a Number of ee ed tot the Construction of 


cated at the joint between the upper and the lower 
side sheets. ‘The side plate is formed in much the 
same shape as the side sill, but, in this case, the top 
flange is straight and the lower flange is sloped down- 
wardly. The side plate is continuous the entire 
length of the car, being joined to the side sheet with 
intermittent welds. 

The side stakes are formed in channel shape, seven 
per side. All but the bolster stakes are rectangular 
in section. The bolster stakes have their flanges 
toward the end of the car at an angle to provide for 
clearing the lading. 

The cross ridge extends across the car in one piece, 
with a gusset pressing of approximately the same 
cross section at the sides. The cross ridge gusset is 
formed of 4-in. standard pipe, extending from the side 
plate through the cross ridge to the center sill. Lon- 
gitudinal bracing is provided by two pieces of 4-in. 
pipe at 60 deg., extending from the side-sheet stiffener 
to the cross ridge gusset. 

The corner posts are structural angles joined to the 
end and side sheets with intermittent welds on the 
outside and continuous welding inside the car. The 
end posts are structural channels joined to the end 
sheet with continuous welding. The end sill is a 
structural angle welded to the center sill and to the 
end and corner posts. 

Three hopper doors are provided per car, instead 
of six, as is the usual practice. Each door is made of 
\%-in. steel plate, with channel-shaped stiffeners 
welded to it with intermittent welds. The doors are 
arranged for the application of hooks for holding 
them in the closed position. The hopper-door hinge 
is a new type, being continuous from the side to the 
center sill on each side of the car. 


An All-Welded 


Locomotive 
By B. S. HAVENS 


Mr. Havens is connected with the General Electric Co. 
News Bureau. 


EVEN all-welded locomotives have been con- 

structed by the General Electric Company for 

switching service at Bush Terminal, New York 
City. While the engines and electric equipment fol- 
low the usual standards of design, many new features 
are incorporated in the framework because of the 
use of welding. 





Fig. 1—Oil Electric Locomotive 


The complete structure of cab, under-frame and 
trucks is fabricated entirely from structural steel 
shapes and plates, and is arc welded throughout. 
There are no rivets, and bolts have been used only 
for those portions requiring occasional removal or 
renewal. 

Each locomotive is of the 60-ton type and has a 
Diesel-electric power plant, using a 300 hp. Ingersoll 
Rand Engine. The truck frame consists essentially 
of three members: two side frames of 26-in., 151-lb. 
girder beams with a 22-in., 108-lb. girder beam serv- 
ing as the bolster. The bolster beam is welded di- 
rectly to the side members, the joint surfaces being 





Fig. 2—All-Welded Underframe of Steel Plates and Structural Beams 
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Fig. 3—Detail Showing Cab Wall Construction 


reinforced with heavy gusset plates and brace plates. 
All welds are continuous and, except at a few minor 
points, all welds on the truck were made with a heav- 
ily-coated electrode. Load is carried to the journal 
boxes through double equalizer bars located on either 
side of the girder beam web. Load is transmitted to 
each bar through four helical springs. The platform 
or under-frame has two 14-in. 100-lb. “H” columns 
for center sills with intermediate and side sills of 6- 
in. channel. The engine is mounted directly on these 
center sills so that, in addition to taking the buffing 
stresses, they afford also a rigid support for the 
power plant. For the end sills 114-in. plates are used. 
A %~-in. deck plate extends over the entire platform 
and is attached to the longitudinal sills by %4-in. in- 
termittent welds on a 10-in. pitch. End plates are at- 
tached by *4-in. continuous welds. Body bolsters are 
attached to all four sills by %-in. continuous welds. 

The cab structure consists of a framing made of 
2-in. Tee sections with continuous welding at all 
joints. The side and roof sheets are attached to this 
structure by intermittent welds on a 6-in. pitch, ex- 
cept at the outer surface of the side sheets where, in 
order to provide water-tight joints, continuous welds 
are employed. The side sheets are placed inside the 
framing. This permits tying the edge of the sheet at 
two places: the intermittent weld on the inside and 
the continuous weld on the outside. In addition, the 
backs of the Tee section, projecting through in this 
manner produce a paneling effect in the cab wall and 
break up what would otherwise be a monotonously 
plain surface. 

Instead of the usual box cab which has heretofore 
characterized most Diesel-electric locomotives, a modi- 
fied steeple or hood type cab is used. The engine and 





Fig. 4—All-Welded* Truck with Motors Installed 


a small portion of the electric generator are inclosed 
by the long hood, with the remainder of the generator 
projecting into the main cab. The control equip- 
ment, the air compressor and the fuel tank are lo- 
cated under the short hood at the other end. 





Frame for: Astro- 


nomical Telescope 
By A. F. DAVIS 


+ Mr. Davis is Vice-President fo The Loncoln Electric Co. 


IRST arc welded steel frame or tube for astronom- 

ical telescope to be installed at Perins Observatory, 
Ohio Wesleyan University. This telescope provides 
for the first large telescope mirror made in America. 
This 69-in. mirror was produced by U. S. Bureau of 
Standards. 

The tube is about 25 ft. long and 6 ft. in diameter 
Welded steel construction was used to save weight, 
reduce cost and give a structure with a minimum of 
deflection. The telescope was manufactured by The 
Warner and Swasey Company, utilizing the arc weld- 
ing process. 





All-Welded Telescope Frame 





Structural Steel Report 


HE structural Steel Report, which is being pub- 

lished in serial form in the JOURNAL, is also avail- 
able in book form. The book contains 208 printed 
pages. Price $1.00. 
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Modern Electric Resis- 


tance Welded Pipe 
By J. 5. ADELSON and L. B. GRINDLAY 


Paper presented at June 9, 1931, joint meeting of the 
Metropolitan Sections of A. S. C. E., A. W. W. A., and A. 
W. S., by J. S. Adelson, Chief Metallurgist, Steel Tubes, Inc., 
and L. B. Grindlay, Manager, Metallurgical Dept., Youngs- 
town District, Republic Steel Corp. 


INTRODUCTION 


[ice tubular and pipe industry, the same as 
other lines of manufacture, has made rapid 
strides to improve the product and method of 
manufacture. Electricity for use in welding has been 
used very extensively and has ultimately been suc- 
cessfully applied to the welding of tubes and pipe. 
The particular welding process with which we are 
here concerned is a special modification of electric 
resistance welding developed for this purpose. It is 
covered by the Johnston and other patents and is 





Fig. 1—Forming Equipment 


owned by Steel and Tubes, Inc., a subsidiary of the 
Republic Steel Corporation, who has used them in the 
manufacture of mechanical tubing for about twelve 
years. Several years ago the parent company applied 
this process to heavy wall and large diameter pipe. A 
welding unit was built to weld these larger sizes and 
the results were so satisfactory that three large units 
have since been installed at a cost of $10,000,000. 


Method of Manufacture 


Strips or plates are the basic materials used in the 
process and the long lengths with specially prepared 
surface and sheared or machined edges to accurate 
width, are passed through a series of forming rolls. 
from these the originally flat steel emerges in tubular 
orm with the longitudinal edges accurately butted. 
igs. 1 and 2 are photographs of the forming equip- 
nent. In Fig. 1 the tube can be seen as it leaves the 
ast pass. 





Fig. 2—Forming Equipment 


The butted tube or pipe is then propelled through 
the massive welding unit, which is shown in Fig. 3. 
The butted pipe ready to be passed through the weld- 
ing unit can be seen on the conveyors on the right- 
hand side of the photograph. An idea of the magni- 
tude of the welding section can be obtained by com- 
parison with the one-story office at the extreme left of 
the photograph, and slightly to the left of the main 
welding section. The welding unit consists of a pair 
of circular electrodes which make continuous contact 
with the butted tube on each side of the seam. There 
are also supporting rolls in this unit which assist in 
applying pressure at the instant that the metal is 
heated to the welding temperature. Alternating cur 
rent of comparatively high amperage and low voltage 
is generally the source of heat. The usual speed of 
welding is from 40 to 60 ft. per minute. 

The main feature of the process is to correlate the 
four factors involved in continuous welding, namely, 
speed, temperature, pressure and contact so as to ¢ 
fine the heat to the edges only. 

After welding the tube or pipe must pass through 
sizing or straightening rolls which can be seen in 
Fig. 4. Then as routine procedure, the pieces are in 
spected and ends are sawed off and tested by crushing 
or expanding. In the case of tubing, the product is 
then fabricated to meet the trade requirements and 
can be produced in various shapes. In the case of 
pipe the ends are trimmed, threaded or beveled fo: 
field welding and then tested under hydraulic pres 
sure while pneumatic hammers automatically jar the 
pipe near the line of weld. 


Characteristics of the Product 


1. Long Lengths 


Because of the continuous method of manufacture, 
the tubing can be supplied in any desired length or ir 





Fig. 3—Welding Unit 
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Fig. 4—Straightening Rolls 





Fig. 5—Illustrating Vanstoning Quality of Electric Welded Pipe 


coils. The length of the pipe is governed principally 
by facilities for shipping and convenience in handling. 
2. Uniformity in Wall Thickness 

Because of the ability to roll strip or skelp with 
only a slight variation in thickness across its width 
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Fig. 


7—Ducetility Tests on 





Fig. 6—Illustrating the Bending and Oxy-Acetylene Welding of Elec- 
tric Welded Pipe ag Carried Out in Accordance with Regular Shop 
Practice 


and due to the fact that the tube or pipe is formed 
cold there is a resulting freedom from thin wall areas 
such as encountered in other methods of pipe or tube 
manufacture. 


3. Surface 


Tubing can be made of cold rolled strip steel which 
has a smooth, scale-free surface. A clean surface is 
available in pipe for gasoline transportation. 


4. Greater Resistance to Corrosion 


The general opinion as concerns the subject of cor- 
rosion is that the worst form of corrosion, namely, 
pitting, is directly affected by the variation in scale on 
the material subject to the corrosive action. As ap- 
plied to tubing and pipe, this means that a clean prod- 
uct such as our electric weld tubing or pipe will offer 
greater resistance to corrosion than furnace produced 
pipe which necessarily has scale, mostly irregular, 
and the particular spots where the amount of scale 
varies, are the places where the corrosion concen- 
trates, thus causing pits at these spots. 


5. Weld Sound and Ductile 


The weld is remarkably free from slag and oxide 
inclusions because of the clean cut edges and surface 
which are not given a chance to oxidize during the 
welding operation. The structure of the welds in Re- 
public pipe or tubing is that which is found in heat- 
treated steel. This is because of the rapidity of ap- 
plication and dissipation of the heat which prevents 
grain growth at or adjacent to the weld which would 
tend to decrease ductility and strength. The weld is 
slightly stronger than the balance of the wall of the 
tube or pipe but still has ample ductility for fabri- 
cation. 


6. Regularity of Product 


Regularity and uniformity of product is attained 
because all the factors involved in manufacture are 
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under absolute control, thereby differing from pipe 
fabricated under variable furnace and operating con- 
ditions which cannot be standardized. 


Testing and Microscopic Studies 


In the development of any new process very close 
contact with the product must be maintained to insure 


Fig. 9—Tubes Tested in Torsion 


Ducrizity Vésts on ExrécTrRio WELDED Pire 


SI x SS Expanded b 7% 1D. 


Fig. 8—At Left Tensile Test with ™%” Dia. Notch at 
Weld, Illustrating the Fact That the Electric Weld |! 
100% Efficient. Figure Below Ductility Test 
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consistency in quality. This fact was fully appre 
ciated by our organization and various tests, abusive 
in nature as well as standard, were and are still em 
ployed in testing this material. Photos Nos. 5-6 
clearly illustrate how perfectly our electric resis 
tance welded tubing and pipe meets practical re 
quirements for ductility, such as bending, coiling and 
van stoning. The pipe in Fig. 7 has been subjected 
to crushing and flattening tests. The severity of the 










TUBE NO.1! 
SWAGED 






TUBE NO.I2 
SWAGED-ANNEALED 


TUBE NO. 49 
HARD ROLLED 





Fig. 10—Crushing Tests on Light Gage Tubing 
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Fig. 11—Duetility Tests on Electric Welded Pipe—Twist Test with 
Weld at Right Angles to Axis of Test Strip 


~~. 


Fig. 12—Lower Two Figures—Twist Test with Weld Parallel to Axis 
of Test Strip 


operation has not caused the weld to open. The ex- 
pansion tests in Fig. 8 are a conventional method 
used for testing pipe manufactured by this process. 
The other photo in Fig. 8 was taken of a tensile spec- 
imen which had been notched at the weld so as to 
make the cross sectional area of the specimen at the 
weld less than the base metal. Fracture occurred 
outside the weld. The tubes in Fig. 9 have been tested 
in torsion until buckling occurred. None of the tubes 
show any sign of failure at the weld. Tubes were all 


Fig. 13—A Hydrostatic Test of Tube to Destruction 


approximately 2 in. O.D. and about 1/16 in. to % in. 
in wall thickness. Fig. 10 indicates crushing tests 
made on various types of light gage tubing. The spec- 
imens in Figs. 11 and 12 have been twisted with the 
weld both transverse of the specimen in one case and 
longitudinal in the other. In neither case has the 
tube failed. The hydrostatic pressure used in testing 
the tubes in Fig. 13 has been in excess of the ulti- 
mate strength of the steel resulting in the tubes 
bursting. Fracture has occurred outside the weld. 
Fig. 14 is a-close up view of a pipe tested similarly 
to those in Fig. 13. 

A Photomicrograph and a Photomacrograph at 250 
and 12 diameters respectively taken directly through 
the weld zone on a section of pipe welded by this 
process are shown in Fig. 15. The structure at and 
adjacent to the weld is well refined and free from ab- 
normality found in pipe welded by other methods. 
Microscopical examination also shows the localization 
of the heat to a very narrow zone at the weld. Photo- 
micrographs in Fig. 16 illustrate the structure found 
in furnace butt weld pipe as compared with the nor- 
mal structure in the body of electric welded pipe. 


Uses 


Some of the innumerable uses of this product may 
Take our automobile, for example, 


be of interest. 


Fig. 14—Close-Up View of Hydrostatic Test to Destruction 


and consider the number of parts made of mechanical 
tubing, such as steering column, water manifold, con- 
trol tube, lamp support, propeller shaft, frame cross 
member, torque tubes, etc. Furniture, bicycles, con- 
veyors, and tubing for refrigerating systems are 4 
few of the other applications of this tubing. A light 
wall threadless galvanized conduit approved by the 
Underwriters Laboratories is now on the market. 
Among its advantages are ease in handling, elimina- 
tion of threading, saving in freight because of light 
weight, also the rapidity with which installation ca! 
be made. 

The large diameter pipe is. used for gas and 0 
lines. This pipe is made in sizes 4 in. to 16 in. O.D 
with a minimum gage of 1/16 in. and a maximun 
thickness of %-in. wall. Heavier wall pipe, thoug! 
can be made. 

Up to the present time 4500 miles of this pipe is 
actual service, chiefly for the transmission of oil, g::> 
and gasoline. 

Electric weld pipe is not only used for line pi) 
but for many other purposes, due to the fact that ' 
conforms to close tolerances in wall thickness a‘ 
size. This feature makes it especially adapted {' 
purposes where any machining has to be done, su " 
as lifts for hoists, idle rolls and plungers. 
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674 ab 1 4lb ga Electric Welded Pipe 


Magnification 12 Diameters 





, 
Weld 


Mermal Etch & Fe Nitric 


Same as above except Magmficatien 256 Diameters 





Normal Etch ST # Nay 


Fig. 15 


Tubing and pipe manufactured by this process can 
be obtained with varying carbon content up to .50, 
and in a number of alloys such as nickel, chrome 


Welded Floors of Large 
Oil Storage Tanks 


By YUE SANG CHING 


+ Mr. Yue Sang Ching is connected with The Yuen Chong 
Tai Iron Works of Shanghai. 


OUR readers will be interested in the photo- 

graph shown of the first arc welded floating roof 

which we have recently welded. This is of in- 
terest because of its large size and continuous weld- 
Inv and the care which had to be taken to avoid 
buckling. This tank was made for the Shell Oil Com- 
pany of California in the interests of the Asiatic 
Petroleum Company. The picture illustrates the deck 
floor after it was laid on trestles and tack welded. 
Great care was taken to get the 3/16-in. plates as 
fla’ and level as possible before welding continuous- 


ly. It is a characteristic of the Chinese worker to: 


f.ecran 


284 
Normal Structure 
Body of Electric 
Welded Pipe. 100 

Diameters 


505 
Normal Structure 
Butt-Welded Pipe. 100 

Diameters 


Who 
93 
High Heat Structure 
Butt-Welded Pipe. 100 
Diameters 





nickel and chrome molybdenum steels. Tubing is also 
available in the stainless 18-8 alloy, known as Enduro 
KA-2. 


be very painstaking and careful. Covered rods were 
used as it has been found to give better work and is 
more readily applied. 
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Report 
OF 
Committee on Standard 
Tests for Welds 


HE American Bureau of Welding issued Bulle- 

tin No. 1 on “Standard Tests for Welds” in 

June, 1921. Over a year ago this committee was 

requested to review this bulletin and recommend such 

revisions as are justified by experience and the ad- 
vancement of the art since its promulgation. 

The revision of bulletin No. 1 proved to be not a 
simple matter. As reported at the 1930 annual meet- 
ing of the Bureau, a wide diversity of views on test- 
ing of welds was found outside as well as within the 
committee. Opinions differed not only with respect to 
the details of the existing standard tests but also as 
to which should be eliminated and what new tests 
should be added. In view of this situation and the 
increase of competent opinion during the past ten 
years, the committee concluded that a broader discus- 
sion of the subject was necessary than could be had 
within the committee or by correspondence outside of 
the committee. 

It was, therefore, proposed to the Meetings and 
Papers Committee of the American Welding Society 
that a symposium on this subject be included in the 
program of the fall meeting at Chicago last Septem- 
ber. Such a symposium was held and an extensive 
discussion was had, the printed proceedings occupy- 
ing about 70 pages of the JOURNAL (September, Octo- 
ber and December, 1930). 

The committee, after due consideration of this dis- 
cussion, has prepared the accompanying revision of 
Bulletin No. 1 “Standard Tests for Welds” and recom- 
mends that these revised standards be approved. 

The principal changes that have been made are the 
elimination of the fatigue test and the impact test, the 
complete revision of the bend test and the inclusion 
of a shear test. 
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THE GAGE LENGTHS, PARALLEL PORTIONS AND FILLETS SHALL BE 
AS SHOWN, BUT THE ENDS MAY BE OF ANY FORM WHICH WILL FIT 
THE HOLDERS OF THE TESTING MACHINE 


FIG 2 


Fatigue and impact testing of welds in research in- 
vestigations is increasing and while such tests yield 
valuable information, it is not yet feasible to stand- 
ardize a technique for general use. Furthermore, the 
value of these tests for general use in evaluating 
welds has not been definitely established. The com- 
mittee considered it advisable therefore not to in- 
clude them as recognized, standard tests. On the 
other hand, the shear test which has been added, has 
been found to be a very practical, simple test for 
welds. 
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Standard Tests for Welds* 


FOREWORD 


The primary purpose of this bulletin is to provide 
standardized procedures for the various mechanical] 
tests which are made in connection with welds (tests 
of base metal, weld metal and sample welds, etc.) so 
that results of such tests will be comparable and any 
values properly deducible therefrom will be as re- 
liable as possible. Only those tests and measurements 
have been included which the committee considers of 
most value in the evaluation of welds. 

Tests of welds may be made for any one of several! 
purposes—qualification of operators, comparison of 
filler metal (electrodes, welding rods and thermit mix- 
tures), comparison of welding processes and similar 
purposes, design data, etc. Standards for tests of 
sample welds as welds should be distinguished from 
tests of sample welded joints (i.e., structural joints) 
as joints. In the former, a standard sample weld and 
standard test specimen therefrom can be prescribed 
but in the latter this is obviously not feasible because 
the design of the joint determines how a suitable test 
joint shall be prepared. The standards herein have 


*Revision of Bulletin No. 1, American Bureau of Welding. 
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been prepared primarily for tests of sample welds, 
but it is recommended that in the testing of sample 
joints, the procedures prescribed be used insofar as 
it is practicable to do so in order that all test re- 
sults in connection with welds will be as comparable 
as feasible. 

Satisfactory tests for welds in structures have not 
yet been developed. Such tests must necessarily be 
non-destructive, and while much attention is being 
given to this need of the industry and some progress 
is being made, the problem is a difficult one and the 
final solution for general use is not yet in sight. 

It is recognized that for many purposes, a simpler 
procedure in a given test than that prescribed herein 
may be quite sufficient. It is recommended that in 
such cases the desired simplification be obtained by 
omission of observations and calculations that are not 
desired, but that those that are made be carried out 
in accordance with the procedure prescribed. 


Preparation of Samples and Test Specimens 


It is recommended that sample welds (for deter- 
mining the proficiency of operators, comparing filler 
metal, etc.) be prepared from base metal in plate form 
and, if the edges are to be beveled (as is usually done 
with material over 4 in. thick), that a single V butt 
joint, 30 or 45-deg. bevels be used (total angle 60 deg. 
or 90 deg.). 
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It is obviously not practicable to prescribe stand- 
ard dimensions of the sample weld as these will de- 
pend upon the purpose of the tests and the number of 
tests to be made. Each sample weld should be of 
sufficient size to permit the preparation therefrom of 
all the test specimens prescribed herein for each of 
the different kinds of tests to be made. The sample 
weld should preferably be so made that the longest 
axes of the test specimens cut from it are parallel to 
the direction of rolling. 


General Instructions 


Wherever applicable, the standard procedure of the 
American Society for Testing Materials as given in 
“Tentative Methods of Tension Testing of Metallic 
Materials” (E8-27T) shall be followed. 

Three duplicate specimens shall be tested in any 
one test and the average taken as the value of the 
property determined by that test. 


Tensile Test, Base Metal 


Test Specimen. The shape and dimensions of the 
test specimen for sheet or plate base meta! are shown 
in Fig. 1. It is to be noted that a thickness in excess 
of %4 in. will require a testing machine of 100,000-lb. 
capacity in the case of ordinary steel. If the spec- 
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imen is cut from regular commercial sheet or plate 
material, it is usually not necessary to machine the 
1.5-in. faces of the specimen. 

The shape and dimensions of the test specimen for 
either forged or cast base metal are shown in Fig. 2. 
It is advisable to make the radius of the fillets greater 
than the minimum (% in.), say % or % in. If the 
minimum radius is used a brittle specimen may frac- 
ture in the fillets. 

Swivel specimen holders should be used to insure, 
insofar as possible, axial loading.* 

As the properties of the material depend somewhat 
upon the shape of the specimen, it is advisable to use 
the same shape and size of specimen for the base 
metal that is used for the weld metal and for the 
welds. 

Results to be Recorded. The following data are to be 
recorded in connection with tension tests of base 
metal: 


(a) Ultimate Strength. Stress (lb. per sq. in.) computed 
from the area of the original section. 


(b) Yield Point. Stress (lb. per sq. in.) at which marked 
increase in deformation of the specimen occurs without 
increase of load as indicated by a sudden dropping of 
the beam of the testing machine or by a sudden in- 
crease of the rate of elongation as shown by dividers. 
Reduction of Area. Expressed in per cent of the orig- 
inal area. 


Note; This determination is usually only feasible on 
Fig. 2 specimens. 


Appearance of Fracture. The general appearance of 
the fracture should be recorded, i. e., crystalline, fibrous, 
silky, ete. 

Total Elongation. Gauge marks should be laid off 
every inch along a line at the center of one of the 1.5- 
inch faces of the specimen before placing in the test- 
ing machine and the total elongation in every inch 
after rupture recorded. The total elongation in the 
l-inch, 2-inch and 8-inch (if any) length which in- 
cluded the break should be reported. 

The following data are optional: 


Proportional Limit. Stress (lb. per sq. in.) at which 
the deformation ceases to be directly proportional to 
the load. 

Any type of extensometer may be used which meas- 
ures the deformations of two opposite elements of the 
specimen, preferably on the edges. Deformation meas- 
urements on only one element of the specimen may be 
subject to large error even when the gauge marks are 
on the center line of the 1.5-inch side. 

The gauge length may be either 2 or 8 inches. 
Modulus of Elasticity. Stress (lb. per sq. in.) com- 
puted from data obtained from a specimen having an 
8-inch gauge length; measurements to be taken on two 
opposite elements; one on each edge of the specimen. 


(c) 


(d) 


(e) 


(f 


— 


(g) 


Tensile Test, Weld Metal 


Test Specimen. The shape and dimensions of the 
test specimen are shown in Fig. 2. No base metal 
should be included'in the reduced portion (diameter 
'o in.) of the specimen. 

If a specimen having the dimensions shown in Fig. 
2, cannot be machined from the weld a smaller spec- 
imen may be used, provided it is geometrically sim- 
ilar to the specimen shown in Fig. 2. If each of the 
dimensions is multiplied by the same value, the re- 
sulting specimen will be geometrically similar. Thus, 


*See Tentative Methods of Tension qoming of Metallic Ma- 
terials, E8-27T, Proceedings Am. Soc, Test. Materials, Vol. 27, 
1927, Part I, page 1067—The device shown in Fig. 8 is recom- 
mended, 


if the value selected is 42, the diameter will be %4 in., 
the gage length 1 in., the length of the reduced por- 
tion 1% in., and the radius of the fillets, not less than 
1/16 in. 

If the specimen cannot be obtained from a weld it 
may be prepared from a bar of weld metal, 1 in. by 1 
in. This bar shall be formed entirely by depositing 
filling metal in an open trough formed by tack weld- 
ing together strips of standard steel plate, as shown 
in Fig. 3, employing exactly the same method used in 
making the corresponding test weld. After being de- 
posited, much of the steel plate material can be cut 
away with a gas torch, leaving a rough rod from 
which the prescribed test specimen can be machined. 
Care should be taken, however, that the gas cutting 
is sufficiently distant from the weld metal to avoid 
any heat treatment ‘effect on the latter. 

In the case of thermit welding suitable refractory 
material should be used for the box instead of steel. 

Results to be Recorded. The data to be recorded in 
connection with tension tests of weld metal shall be 
the same as for base metal except those involving an 
8-in. length. If, however, the modulus of elasticity is 
desired, a specimen similar to that shown in Fig. 2 
with a gage length of 8 in. shall be employed. 


Tensile Test, Welds 


Test Specimen. The shape and dimensions of the 
test specimen are shown in Fig. 1 with the weld at 
the center. If the material is cast or forged, the spec- 
imen shown in Fig. 2 shall be used with the weld 
located at the center. 

The specimen shown in Fig. 2 may be used for any 
weld having sufficient thickness. It should always be 
used if the weld does not have a uniform thickness 
or is irregular in shape, in preference to machining 
the specimen, shown in Fig. 1, on all surfaces. Inci- 
dentally it is desirable to have the specimens for the 
tensile test of the base metal the same shape and 
dimensions as the specimens for the tensile test of 
the weld. 

For determining the properties of welds for which 
the tensile strength of the weld metal is greater than 
the tensile strength of the base metal, a “short” spec- 
imen may be used which has the shape and dimensions 
given in Fig. 1, except that the parallel section has a 
length of 1 in. The overall length of this specimen 
may be about 10 in. The 1.5-in. sides of this “short” 
specimen should be machined to “clean up” the sur- 
faces. 

It is especially necessary that the 1.5-in. sides of 
Fig. 1 specimens be machined (except specimens for 
qualifying welders—see next paragraph), particularly 
if the two pieces of base metal are offset or if they 
form an angle at the weld. Tests made in the latter 
case, where the specimens are not machined, are not 
reliable. Furthermore, care must be taken that spec- 
imens having the latter defects are not “straightened” 
before being machined because such treatment is like- 
ly to materially decrease the strength of the weld. 
A roughing cut in a planer or shaper which will jus‘ 
“clean up” the surfaces of the specimen is sufficient. 

Specimens for qualifying welders shall be straight. 
shall have a minimum of reinforcement, and shall not 
be machined only to the extent of removing the rein- 
forcement. Specimens for determining the properties 
of a welded joint shall be straight, and shall be dup!'- 
cates of the joints to be used in the structure. 

Results to be Recorded. The following data are ‘° 
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be recorded in connection with tension tests of weld 
specimens: 


(a) Ultimate Strength. Stress (Ib. per sq. in.) computed 
from the area of the original section. 

(b) Appearance of Fracture. The appearance of the frac- 
ture as determined with the aid of a low-power magni- 
fying glass shall be recorded. The character described 
by the following nomenclature should be covered indi- 
cating as far as possible the per cent of the total area 
which is involved. For example, “10 per cent not 
welded” would signify that approximately 10 per cent 
of the total area of cross section at the fracture is 
exposed base metal—that is, not welded. 

Spongy: Full of small cavities; the structure resem- 
bles that of a sponge; porous. 


Slag inclusions: Foreign matter entrapped in the 
weld. 

Gas pockets: Small or large cavities more or less 
isolated (i. e., not of a regular spongy structure). 

Not welded: Exposure of any portion of the surface 
of the base metal indicating imperfect fusion between 
the base metal and the weld metal. 

Laps: Imperfect fusion between adjacent portions or 
between successive layers of weld metal. 

Note: No provision is made for elongation measure- 
ments of any kind. Such measurements with the usual 
gauge lengths are of little value because of the pre- 
dominating influence of the base metal. Where such 
data are required special provision should be made to 
get elongation readings over as short a distance as pos- 
sible at the weld so as to include a minimum of base 
metal. 


Bend Tests, Welds 


Principle of Method. The specimen is placed as a 
strut in a vise or compression machine and a com- 
pression load applied at the ends until failure occurs 
in the outside fibers of the bent specimen. The rela- 
tive evaluation of the ability of the specimen to with- 
stand bending is measured by the elongation of the 
outside fiber. 

Preparation of Specimen. For quantitative results 
rectangular specimens with widths at least three times 
the thickness shall be used. The edges should be 
rounded off so that fracture does not take place at 
the edge. The outside surface shall be smooth and 
free from local defects. The length may vary with 
the thickness of the piece and is unimportant provided 
it is long enough to allow performing the bending 
operation. (See Fig. 4.) 

Procedure. The bend in the specimen is started by 
holding the specimen in a vise about one-third from 
the end, producing an initial bend at this point with 
hammer blows (see Fig. 5) or the specimen may be 
set up on cross supports and the bend started by a 
ram at the third point (see Fig. 6). 

The specimen with the initial bend at each end is 
placed as a strut in a vise or compression machine 
and pressure applied gradually (i.e., without shock) 
at the ends until failure occurs in the outside fibers 
of the bend specimen (see Fig. 7). The specimen 
has failed when a crack is observed in the convex 
surface of the specimen between the edges. Cracks 
in an edge of the specimen shall not be considered 
failure. The appearance of small defects in the con- 
vex surface shall not be considered failure if the 


greatest dimension does not exceed 1/16 in. Speed is 
not a factor if there is no shock. The continuity of 
closing and the speed may be varied without affecting 
the results within the limits of accuracy expected, 
i.e., +5 per cent of the value of the fiber elongation. 

Result to be Recorded. The performance of the spec- 
imen is evaluated by measurement of the outside fiber 
elongation. The most direct method of doing this is 
to place gage marks within the limits of the weld 
metal of the specimen before bending and measure 
the extension directly with a flexible scale graduated 
to one hundredths of an inch. 

Experiments have shown that for consistent results 
the gage length should be at least 0.3 in. and not 
greater than 1 in. With material less than %% in. 
thick, the difficulties of measurement are so great 
that the committee is not yet prepared to make definite 
recommendations. 

Any other method of measuring the fiber elongation 
may be used, provided it gives the same values as the 
direct method. For example, in some cases it may be 
objectionable to put gage marks on the specimen, in 
which instance the radius of the outside of the spec- 
imen may be measured and the per cent elongation 
calculated according to the formula; per cent elonga- 
tion = 100 an , where t = thickness and R 
neutral plane (see Fig. 8). 


radius to 


Shear Tests, Fillet Welds 


Preparation of Specimens. Test specimens for fillet 
welds to be tested in parallel shear and in normal shear 
shall be prepared as shown in Fig. 9. Dimensions are 
indicated for three sizes of specimens corresponding 
to three sizes of welds, viz., 4% in., % in. and % in. 


Notes: It is essential that the stresses in the main and 
cover bars never exceed the elastic limit. These specimens 
are designed on the basis of a maximum stress of 25,000 Ib. 
per sq. in. in main and cover bars of ordinary bar stock. 

Standard bar stock may be cut to size with a torch and 
used without machining. 


The specimens shall be assembled and clamped in a 
manner to insure that all welds will be parallel to the 
center line of the specimen and to eliminate spaces 
between plates. The craters shall be filled up. 

Testing Procedure. All specimens shall be tested in 
the “as-welded” condition. Care shall be taken that 
no bending stresses are introduced. This is prefer- 
ably insured by the use of swivel test heads or grips. 

Results to be Recorded. The following data are to be 
recorded : 


(a) Load at first crack and maximum load. Corresponding 
values in lb. per in. length of weld by dividing the 
loads by the sum of the measured lengths of each of 
the two welds (normal shear specimens) or four welds 
(parallel shear specimens) which fail. The measured 
length of the welds shall include filled-in craters, de- 
pressions or other defects caused by the welding op- 
eration. 


(b) The usual details such as location of failure with re- 
spect to the specimen and with respect to the weld it- 


self, and description of the fractured surfaces as pre- 
scribed for the tension tests. 
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Lead Welding 


By OWEN C. JONES 


Mr. Jones is connected with the Publicity Department of 
the Linde Air Products Co. 


FABRICATION OF LEAD EQUIPMENT SIMPLI- 
FIED BY OXYACETYLENE PROCESS 


EAD is used by the process industries for lining 
vats and tanks as well as for many types of 
piping and special equipment where corrosion 
is best resisted by this element. Wherever sulphuric 
acid, sulphur dioxide, or acid fumes have to be used, 
stored or conveyed, lead-lined vessels and lead pipe 
are almost exclusively used. The fabrication of these 
containers and pipe systems has been made easy by 
the use of the oxy-acetylene lead-welding process. 

Being a true welding operation, lead welding can 
be done most satisfactorily with oxy-acetylene welding 
equipment. Because of the low melting point of lead, 
only a very small flame is required, and it is conse- 
quently possible to use a small blowpipe designed 
specially for lead welding. The technique is some- 
what different from that required for steel, but the 
difference is hardly any greater than between steel 
and aluminum for example. 

The dull gray surface appearance of lead is due to 
a coating of oxide and other compounds that must 
be carefully removed before welding. For preparing 
the edges and surface, prior to welding, special tools 
known as “scrapers” are available. The metal is so 
soft that the preparation of pieces for welding is a 
relatively simple matter. The main point is to clean 
the surface so that thorough fusion will result. 

As regards welding, the most characteristic prop- 
erty of lead is its low melting point. This permits 
fusion by means of a very small flame. In fact, lead 
melts so easily even with a small flame, that the tech- 
nique of blowpipe manipulations is quite different 
from that used with any other metal. Best results are 
obtained with a flame containing a slight excess of 
acetylene. 

In welding lead, hold the blowpipe so the flame is 
perpendicular to the surface of the work, and with 
the inner cone almost touching the surface of the 
metal, heat the lead until it just melts, then lift the 
blowpipe quickly in order to prevent excess melting. 
The blowpipe flame is directed on the metal for an 
instant and quickly flipped away. In this way it is 
possible to control this easily fused metal. Light lead 
sheet with flanged edges may be welded without the 
addition of rod, but for most work additional metal 
is required. Welding rod may be made by cutting 
sheet lead into strips or by melting lead in the vee of 
a short length of angle iron to form a bar of the size 
desired. 

In most work with sheet lead, such as tank linings, 
lap joints are used, with a well-cleaned overlap of 14 
‘o % in. Often forms are necessary to support the 
sheet, as the metal is too soft to remain in position 
unsupported. After the lap is in position, the joint 
should be tapped lightly with a wooden mallet in 
order to cause closer contact of the sheets. Each edge 
of the lap is then fillet-welded, using rod. 





When it is not possible to work from both sides, 
as for example, when a lining must be made in place, 
the butt-weld is preferable. The lead sheets must 
then be supported in position, and tack-welded to 
maintain alignment. Vertical seams should be started 
at the bottom, the work progressing upward 

Lead pipe may be very easily made from sheet lead 
by cutting to size, shaping around a wooden or meta! 
form, and then welding the longitudinal seam 

Recently a plant in the process industries had ox 
casion to make several smal! tanks for storing sul 
phuric acid. These tanks were covered with steel 
shells to support and protect the soft lead lining. One 
such tank, used to collect acid fumes prior to dis 
persal through a ventilating chimney, was constructed 
in this manner. The inner lining was made up of 
3/16-in. sheet lead. A 3/16-in. steel shell and stand 
were also fabricated by welding. The piping for this 
tank, as well as over 10,000 ft. of pipe used in con 
nection with alcohol extractors, was all fabricated b) 
welding. Sheet lead was rolled to the required thick 
ness, and then the longitudinal seams were welded 


Fig. 1—Lead Lining Steel Shell and Stand, All Welded 
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Fig. 2—Oxy-Acetylene Welded Lead Piping, 
Supported with Welded Angle Iron Guards 





Fig. 3—Special Valve Lined with Lead at the Welding Shop 


After this lead piping was welded in place, an 
angle iron framework made up in halves by welding, 
was bolted around the lead pipe, to act both as a sup- 
port and as a protection against injury. 

The welding shop was also called upon to fabri- 
cate a lead-lined valve for use in connection with this 
lead piping. Using an oxy-acetylene lead welding 
blowpipe, lead was applied to all inner surfaces, un- 
til the entire inside of the valve, in both open and 
closed positions, had a solid lead lining. The unique 
part of this job was that a lead-lined valve of the 
type desired could not be obtained ready-made and 
it was necessary for the plant welder to do the entire 
job himself. 
and close adhefenée to; ebrrect procedure, an oxy- 
acetylene welder can often fabricate parts that cannot 
be bought as standard equipment. 


This shows that, with a little ingenuity’ 





This plant is typical of many throughout the coun- 
try in which lead welding is not considered a specialty 
but merely part of the routine work. 





Engineering Abstracts 
on Welding 


Reprinted from Bulletin published by The Institution of 
Civil Engineers, London 


Tests on Reinforced-Concrete Beams with Welded 
Reinforcement 


SERIES of eight beams were made and tested 
in order to study a new form of shuttering in 
which the webs of T-beams are made with 

perforated sheet-iron which is left on permanently, 
instead of timber shuttering. The iron sheets ar 
placed with the rough side projecting, and thus serve 
as a key for the plaster, as well as acting as reinforce 
ment. The beams tested were 8.85 ft. long, with a top 
flange 15 in. wide and 4 in. thick; the depth of the 
beam was 12'%5 in. and the thickness of the web 24. 
in. in the case of the eight specimens with perforated 
sheet reinforcement, and 614 in. in the case of the 
twenty specimens with welded rod reinforcement. The 
beams were tested on a span of 7.9 ft. under loads ap- 
plied one-third of the span from either end. Details 
are given of the reinforcement. The author concludes 
that the perforated sheet-iron shuttering, whether i: 
one piece or welded, and whether alone or with round 
rod reinforcement, acts efficiently as tension and 
shear reinforcement almost up to the point of failure 
In the majority of beams investigated the use of 
welded bars has produced no notable reduction in th 
strength. Only in the case of welded rods %4-in. di 
ameter was a marked reduction in the strength caused 
by the premature failure of a weld: even in this cas¢ 
the calculated stress in the steel was beyond the saf' 
yield stress. R. SALIGER. (*Beton und Fisen, 29, 305 
309.) 


Fatigue Tests of Cast-Iron Welds 


The author describes bending fatigue tests mac 
on cast iron and, for comparison, also on mild ste: 
both in the natural condition and after weldi: 
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The resuits of two pairs of fatigue tests indicate that 
the fatigue properties of cast iron are reduced by 
about 20 per cent by welding It also appears that 
in both static tests and fatigue tests the cast iron 
dealt with was about three times as strong, when 
tested as cast, as when tested after machining.—W. B. 
BARTELS. (*Ver. deu. Ing. 74, 1423-1426.) 





Arc Welding of Mild Steel 


Notched-bar tests indicate that are welds with- 
out protection against oxidation are much weaker 
than those in which a coated electrode has been 
used. In the former the fractures are always crystal- 
line throughout the thickness, whereas the latter are 
very lightly crystalline, and that only in the center. 
Metallographic examination indicates that the grain 
of the protected weld presents more regular forms 
than that of the unprotected weld, but the difference 
is not very definite. Under X-ray examination un- 
protected welds reveal feeble orientation of stress- 
lines and very pronounced asterism, whereas pro- 
tected welds exhibit each distinct orientation but are 
only very feebly striated with asterism. The authors 
state that X-ray diagrams indicate positively the ex- 
istence of tensions in non-protected welds.—D. RosEN- 
THAL and M. MATHIEU. (C. R. 191, 484.) 


Tests on Concrete Columns with Welded High-Tensile 
Steel Reinforcement 


The author describes a series of tests on twelve 
octagonal columns 3.94 ft. long and 13.75 in. wide 
across the flats, reinforced with four or six vertical 
rods 1 3/16 or 1%-in. diameter and a spiral of 3/32- 
in. by %4-in. flat steel, at 2-in. pitch. In each case 
two identical specimens were tested with continuous 
reinforcement and two similar specimens with welded 
bars. The results are discussed in detail. The per- 
centage of reinforcement ranged from about 4 to 11 
per cent, and the author concludes that welding the 
longitudinal bars reduces their efficiency by about 10 
per cent.—R. SALIGER. (*Beton und Eisen, 29, 310-312.) 


Influence of Changes in the Path of Welding-Rods 
upon the Mechanical Strength of Welds 


The author carried out a number of experiments 
to investigate the effect of the several welding oper 
ations. Thus, when using bare rods, the rods should 
advance in zig-zag paths, whereas if covered rods are 
used they should move forward in semicircles; other 
wise the resulting slag will adhere to the edges, 
whence it is not easily removed during welding. Bare 
rods do not effect such a deep penetration into the 
plate as covered rods. The heated zone near welds 
was also studied, and the author explains that hard 
steels, doubtless on account of their lower melting 
points, reveal wider zones than mild steels. The dif 
ferent effects on the tenacity, the bending qualities, 
and the percussion work were studied with the aid of 
numerous tests on 4-in., ¥e-in. and %4-in. plates. The 
results are roughly summarized in the following 
table: 


Angie at 
Tenacity, Which Cracks First 
Tons per Sq. In. Appeared, Degre« 
Rods Rod 
Cov- as Cov 
Welds Currents Bare ered Washed Bare ered Washe: 
Plates \% In. Thick 
Ue. « cwucink D.C 17 27 26 »2 84 4‘ 
i . rr . A.C, 20 27 23 3 9 
V. 2 <neGwes D.C 29 28 22 9 104 67 
Piates % In. Thich 
V, two layers D.c., 24 2 24 
Plate s i Tn Thick 
V,. four layers D.C 19 2 0 64 
X, six layers oY iA 25 ; 


Four qualities of covered welding rods were em 
ployed and two qualities of washed rods. The results 
of fifty-one percussion bending tests are given, but 
are difficult to summarize. The author’s conclusions 
are that welds made with bare rods and with washed 
rods have numerous oxide inclusions and contain oxy- 
gen and nitrogen, and that they are not so reliable as 
welds made with asbestos-covered rods: with the lat 
ter care has to be taken to remove the slag during the 
welding operation.—K. BAUMGARTEL. (*Forschungsa) 
beiten No. 336, 33 pp.) 





New Washer Punch Press 
of All-Welded Rolled 


Steel Construction 
By EVERETT CHAPMAN 


+ Mr. Chapman is Director of Engineering & Research of 
Lukenweld, Ine. 


and research division of Lukenweld, Inc., of 
Coatesville, Pa., the Heavy Machinery and Hy- 
draulie Equipment Department of Reading Iron Com- 
pany, Reading, Pa., recently designed and built a 
heavy duty washer punch press with 525 tons’ ram 


[’ cooperation with engineers of the development 


pressure, capable of cold-punching, at one stroke, 
complete washers up to 6 in. outside diameter and 3 
in. inside diameter, from rolled steel plate up to %% 
in. in thickness. 

The press is equipped with a mechanism which 
ejects the punched washers from the dies, and places 
them on a throw-out arm from which they are de 
posited in a receptacle at the side of the machine. 
Power is provided by a 25-hp. motor with a speed 
range of 2 to 1 for operation at 40 r.p.m. maximum for 
small washers and 20 r.p.m. for large washers. The 
method of transmitting power from the motor to the 
pitman was devised to take advantage of the fact that 
the welded rolled steel flywheel with which the press 
is equipped can be run with safety at considerably 
higher speeds, due to the known homogeneity and uni 
formity of the rolled material. Higher speed opera- 
tion of the flywheel permitted the use of a lighter- 
weight flywheel to store up the necessary energy, and 
effected a weight-saving which reduced some of the 
bearing loads—a factor of importance on a press of 
this type. 
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All-Welded Washer Punch Press 





Present Practice 


in Rail Bonding 
By PLINEY P. PIPES 


Abstract of paper read before the 32nd annual convention 
—lInternational Acetylene Association, Chicago, Illinois— 
November 11, 12, 13, 1931, by Pliney P. Pipes, Engineer, 
Ohio Brass Co., Mansfield, Ohio. 


AIL bonds are used for two distinct purposes; 
R first, for carrying propulsion currents on elec- 
trified transportation systems such as: steam 
railroads, street railways, mines and industrial haul- 
age; and second, for maintaining track circuits for 
control of railway automatic signaling. 

The rapid commercial development of oxy-acetylene 
and electric arc welding during the past two decades 
has almost completely revolutionized rail bonding 
methods. With the oxy-acetylene torch and a copper 
alloy rod a bond can be applied to a steel rail very 
quickly, with low permanent contact resistance and 
good mechanical strength. 

The initial installation of gas weld bonds was made 
on the London and Port Stanley Railroad, Ontario, 
Canada, in 1914, using a portable acetylene generator 
and compressed oxygen. The development of portable 
tanks of compressed acetylene, replacing the acetylene 
generator, was responsible for the widespread use of 
this process for welding and bonding on railroads. 

In the early days of gas weld bonding there was 
naturally some question on the part of those respon- 
sible for track desiyn and maintenance, as to the ef- 


The housing and outboard bearing stand assembly, 
gears, pinions, flywheel and other parts of the press 
were fabricated by gas-cutting, forming and arc weld- 
ing of rolled steel plates and slabs. A reduction of 
over two and one-half tons in the total weight of the 
press was accomplished through more efficient design 
and more economical distribution of metal which are 
possible with welded steel construction, which per- 
mits the designer to place metal only where metal is 
needed and eliminates the necessity of allowing for 
imperfections frequently found in materials other 
than rolled steel. 

In redesigning the press for utilization of welded 
steel construction in important parts, particular at- 
tention was given to the study of stress concentra- 
tions. As a result, the housing and outboard bearing 
stand assembly (or main frame) is comparatively free 
from stress concentrations, and possesses the required 
rigidity and strength to prevent spring in the frame. 
The importance of this feature is realized when con- 
sideration is given to die cost and wear, and the added 
grindings that would be required per run if the frame 
did not maintain proper alignment. 

The decreased weight of the press, effected by effi- 
cient design and manufacture of important parts 
made a worthwhile saving in press cost, while the 
fact that manufacture by arc welding of rolled stee! 
required no patterns made an additional economy of 
several hundred dollars. The press is now in service 
at the plant of the By-Products Steel Corporation. 


fect of such intense local heating on the structure 
and service life of the rail. In 1926 the Rail Commit- 
tee of the American Railway Engineering Associa- 
tion made an exhaustive research study of this heat 
effect on open-hearth rail. The following is quoted 
f-om the report of that committee: “no detrimental! 
effect results from gas welding signal or propulsion 
bonds to the outside head of the rail, particularly 
within the limits of the joint bars.” The committee 
recommended “that the application of welded bonds 
to the outside head of the rail within the limits of 
the joint bars for standard bonding and outside of 
joint bars for special work where not practicable to 
apply them within the joint bar limits, be approved as 
good practice, and this recommendation printed in the 
Manual.” Since this decision was rendered, there has 
been a steadily increasing use of the gas weld bond 
for both signal and propulsion circuits. 

The gas weld bond has the advantage of low mate- 
rial and installation cost. Its length varies from 
about 7in. to 13 in. It is applied to the rail ends, thus 
affording much greater broken rail protection than 
does a long bond around the joint bars. Being entire- 
ly exposed, inspection is easily and quickly made. , 

The resistance of any installed bond is almost «'- 
rectly proportional to its length. Moreover, the cur- 
rent capacity with a given temperature rise is near'y 
inversely proportional to its length. Knowing these 
facts it is evident that the short gas weld bond h 1S 
very decided advantages over the longer types. The 
sectional area of the gas weld bond varies from @ 
proximately 4000 c.m. copper equivalent in the 
OBalloy-1 signal bond to 500,000 c.m. capacity in two 
250,000 c.m. capacity bonds per joint for heavy rapid 
transit lines. Third rails of rapid transit lines «re 
bonded to as high as 3,000,000 c.m. copper equivalent. 
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As an illustration of economies made possible with 
the gas weld bond, one large electrification original- 
ly installed around each joint two long, mechanically 
applied, bonds of 300,000 c.m. capacity at an installed 
cost of nearly $7 per joint. Later a single 4/07-in. 
gas weld bond was found to be better in all operating 
characteristics than two long bonds, and with in- 
stalled cost less than $1 per joint. 

From the safety standpoint in signal work the short 
7-in. gas weld signal bond is outstanding. Since the 
bond is applied at the very ends of the rail, a break 
at practically any point in the rail will immediately 
interrupt the delicately adjusted signal circuit, giving 
a signal stop indication until the break is repaired. 
There are many records of trains being stopped due 
to rail ends breaking or both joint bars breaking at 
rail ends and allowing rail ends to separate enough 
to pull the gas weld bond apart and interrupt the sig- 
nal circuit. There is potential danger in the use of 
the long mechanically applied signal bond, for such 
track failure might not be shown on the signal sys- 
tem, as a break would be shunted by the bond due to 
the large amount of slack in the bond as installed. 

For track bonding, the standard 220 cu. ft. oxygen 
cylinders and 300 cu. ft. acetylene cylinders gre gen- 
erally used. These can be readily handled on dolly 
cars or specially constructed carts with very little 
difficulty when on regular construction work. In 
maintenance work the problem is met on many roads 
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Acetylene Cylinders. Safe Handling of Oxygen and 
Acetylene Containers, L. Demitri. Can. Machy. (Oct. 15, 
1931), vol. 42, No. 21, pp. 41-42. 

Cars, Street Railroad—Electric Welding. Are Welding— 
In the Tramway Field, E. D. Lacy. Can. Welding (Sep- 
tember, 1931), vol. 42, No. 19, pp. 44, 46 and 48. Extent of 
use of electric arc welding in construction and repair of 
street railroad rolling stock; arc welding in maintenance 
and repair of permanent way. 

Chromium-Nickel Steel—Welding. How to Weld the 
Chromium - Nickel Steels, S. C. Alexander. Welding 
(August, 1931), vol. 2, No. 8, pp. 514-517. Practical appli- 
cations illustrate welding technique; effect of temperature 
on physical properties of Nirosta KA2 or “18 and 8” 
chromium-nickel steel based on short time test. 

Chromium-Nickel Steel—Welding. How to Weld the 
Chromium-Nickel Steels—II, S. C. Alexander. Welding 
(October, 1931) vol. 2, No. 10, pp. 684-687 and 692. 

Chromium-Nickel Steel— Welding. Welding Chrome- 
Nickel Alloys, J. G. Norris. Welding Engr. (September, 
1931), vol. 16. No. 9, pp. 46-47. 

Diesel Engines, Marine—Welded Frames. Welded Steel 
Columns for H.M. “S” Class Submarine Oil Engines. Engi- 
neer (Oct. 2. 1931), vol. 152, No. 3951, pn. 350. 

Electric Welding, Arc. A Personal History of the Arc- 
Welding Process, J. C. Lincoln. Boiler Maker (October, 
1931), vol. 31, No. 10, pp. 265-267. 

Electric Welding, Arc. Research Covering Alternating 
Current Arc Welding, G. A. Hughes and R. C. McBride. 
Iron and Steel Engr. (October, 1931), vol. 8, No. 10, pp. 
445-446. 

Electric Welding, Arc. Shielded Arc and the New Code, 
G. Raymond. Welding Engr. (September, 1931), vol. 16 
No. 9, pp. 42-44. Qualities of weld metal which are called 
for by revised A.S.M.E. Boiler Code; corrosion resistance 
of shielded arc weld demonstrated by deep etching test; 
tensile tests of shielded arc welds threugh which holes 
have been drilled; bend tests demonstrate ductility and 
toughness, 

Electric Welding, Arc—Atomic Hydrogen. Hydrogen 
Welding Now Automatically Controllable, S. Martin, Jr. 
Elee. World (Sent. 26, 1931), vol. 98, No. 13, p. 561. 

Electric Welding, Arc—-Japan. Are Welding in Japan. 
Am. Mach. (Oct. 22, 1931), vol. 75, No. 17, pp. 638-639. 


with the 100 cu. ft. capacity tanks; and some consider- 
ation is being given to use of tanks as small as 50 
cu. ft. 

Very little skill is required in applying a gas weld 
rail bond. The average workman with no previous 
welding experience, can successfully apply gas weld 
bonds with only a few hours’ instruction. Naturally, 
as he gains experience, he improves both upon weld 
quality and outward appearance. The welding rod is 
mainly copper with a small amount of flux alloyed 
therein, thus making a very ductile and homogeneous 
weld, having a shearing strength of approximately 
30,000 Ib. per square inch. 

The application of acetylene welding to rail bond- 
ing has strongly influenced the wider use of the proc- 
ess in transportation operation and maintenance. 
Manufacturers of welded bonds have had the best co- 
operation from the producers of oxygen and acetylene 
and of welding equipment. They have been helpful 
in instruction and servicing to the end that the mate- 
rial and process is intelligently and efficiently ap- 
plied. Users of the gas weld method of bonding are 
profiting in distinct reduction in cost and in increased 
conductivity of their propulsion circuit. Application 
in signal work greatly increases the economical and 
reliable functioning of the signal track circuit, insur- 
ing practically full broken rai] protection, adding an 
additional factor of reliability in the safe and proper 
functioning of all signal apparatus. 


Electric Welding Machines, Spot. Heavy-Duty Spot- 
Welding Machine. Engineering (Oct. 23, 1931), vol. 132, 
No. 3432, p. 539. 

Electric Welding Speeds Pipe Construction in Field. 
Electrical World (Oct. 3, 1931), vol. 98, No. 14, pp. 600-601. 

Gas Plants—Welding. Welding Gasworks Plant Con- 
struction, E. Marshall. Gas Engr. (October, 1931), vol. 48, 
No. 11, pp. 607-611. Details of gas holder design, shop 
work, and field erection at plant of Metropolitan Gas Co., 
Melbourne, Australia. 

Houses, Steel Frame—Electric Welding. Arce Welded 
Steel Residences. Constructor (September, 1931), vol. 13, 
No. 9, pp. 26-27. Method of using “Battledeck” steel floor 
ing in connection with welded steel frame residence con 
struction; method of fastening wood sleeper to battledeck 
floor construction. 

Idle Welding Facilities Put to Work on Shop Jobs, San 
uel Martin, Jr. The Iron Age (Oct. 15, 1931), vol. 128, 
No. 10, pp. 992-994. 

Lightness and Low Cost Obtained by New Penstock Gate 
Design, A. J. Ackerman. Engineering News Record (Oct. 
15, 1931), vol. 107, No. 16, pp. 600-604. Radical departure 
from normal hydraulic gate design adopted for emergency 
gates in the pressure tunnels at Calderwood dam in Ten- 
nessee—Difficult fabrication and welding problems over- 
come. 

Locomotive Boilers—Welding. Welding Practice in 
Northern Pacific Boiler Shops. Boiler Maker (October, 
1931), vol: 31, No. 10, pp. 274-277. Details of welding 
equipment and practice; diagrams illustrating methods of 
carrying out firebox repairs by electric arc or oxyacetylene 
welding. 

Locomotive Fireboxes—Welding. Welding in the Loco 
motive Boiler, J. M. Vossler. Welding (October, 1931), 
vol. 2, No. 10, pp. 679-681. 

Machine Tool Manufacture—Welding. Machine Too! 
Frames Produced by Welding, J. R. Weaver. Machy. (N. Y.) 
vol. 38, No. 3 (November, 1931), pp. 171-173. Principles 
governing construction of machine tool frames and bases 
by are welding illustrated by examples. 

Machinery Bases—Welding. Reducing Weight and Pro- 
duction Costs, C. M. Taylor. Welding Engr. (September, 
1931), vol. 16, No. 9, pp. 58-60. 

Machinery Manufacture—Welding. Here Are Some Good 
Welded Designs, A. F. Davis. Mill and Factory Illustrated 
(July, 1931), vol. 9, No. 1, pp. 30-383 and 95. 

Mines and Mining—Electric Welding. Arc Welding in 
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the Mining Industry, A. M. Candy. Coal Min. (May, 1931), 
vol. 8, No. 5, pp. 126-128 and 137. 

Non-Destructive Testing by Gamma Rays from Radium, 
R. F. Mehl. Journal of the American Society of Naval 
Engineers (August, 1931), vol. 43, No, 3, pp. 371-395. 

Non-Ferrous Metals—Oxyacetylene Welding. The Oxy- 
Acetylene Welding of Copper and Aluminum and Some of 
Their Alloys, F. A. Westbrook. Metal Industry (N. Y.), 
vol. 29, No. 10 (October, 1931), pp. 424-425. Applications 
for welding and methods of welding various alloys, cast 
and fabricated. 

Pipe Lines—Oxyacetylene Welding. Gas Welding Costs 
Are Halved in Two Years, G. O. Carter. Gas Age-Rec. 
(Oct. 10, 1931), vol. 68, No. 15, pp. 514-515. 

Pipe Lines—Oxyacetylene Welding. Modern Method of 
Taking Up Pipe Lines, N. E. Wagner. Welding (August, 
1931), vol. 2, No. 8, pp. 507-510. 

Pipe, Steel. Steel Pipe Rolled After Welding. Eng. 
News-Rec. (Oct. 29, 1931), vol. 107, No. 18, pp. 703-704. 

Pressure Vessels—Welding. Fusion Welding as Applied 
to Pressure Vessels. Boiler Maker (September, 1931), vol. 
31, No. 9, pp. 242-244, 

Rails—Electric Welding. The Electric Welding of Bat- 
tered Rail Ends. Engineering (Oct. 2, 1931), vol. 132, No. 
3429, p. 452. 


Refrigerating Machinery—Welding. Welding an _ Ice- 
Freezing Tank Without Distortion, I. E.: Scott. Power 
(Sept. 8, 1931), vol. 74, No. 10, pp. 352-353. Practical 


pointers on are-welding of freezing tanks and other large 
areas with minimum of distortion; step-back method of 
welding. 

Stainless Steel Welding. 
Tubing, J. S. Adelson. 
No. 10, pp. 689-692. 

Steel Construction. Three Papers on Improved Steel 
Construction. Eng. News-Rec. (Nov. 5, 1931), vol. 107, 
No. 19, pp. 739-741. Symposium presented before American 
Institute of Steel Construction: Floor of Interlocking Steel 
Shapes, J. G. Shryock; Improved Steel-House Construction, 
T. J. Foster; Welding Performance Data, P. J. Horgan. 

Structural Steel—Electric Welding. Are Welding Joints 


Electrically Welded Stainless 
Welding (October, 1931), vol. 2, 


in Steel Structures, R. W. Van Kirk. Iron and Steel In- 
dustry (September, 1931), vol. 4, No. 12, pp. 407-409. 

Structural Steel Welding. Jig Assembly for Welding 
Fabrication Proves Its Efficiency. Eng. News-Rec. (Oct. 
29, 1931) vol. 107, No. 18, pp. 688-689. 

Structural Steel Welding—tTesting. Strength of Struc- 
tural Welds, H. M. Priest. Eng. News-Rec. (Sept. 17, 
1931), vol. 107, No. 12, pp. 436-440. 

Tanks—Welding. Up-to-Date Tank Shop Has Complete 
Testing Equipment, M. L. Rogers. Welding Engr. (Octo- 
ber, 1931), vol. 16, No. 10, pp. 40-42. Welding practice of 
American Tank & Equipment Co. of Oklahoma City, Okla. 

Water Pipe Lines—Welding. Electric Welding Speeds 
Pipe Construction in Field. Elec. World (Oct. 3, 19381), 
vol. 98, No. 14, pp. 600-601. 

Welded Siphons on New Orleans Drainage System. Engi- 
neering News-Record (Nov. 5, 1931), vol. 107, No. 19, pp. 
735-736. Elettrically welded 14-ft. steel siphons, largest 
ever built, form direct and cross-connection of high and 
low-level canals—Large Screw pumps. 

Welded Steel Structures. Arce Welding Joints in Stee! 
Structures, R. W. Van Kirk. West. Machy. World (Septem- 
ber, 1931), vol. 22, No. 9, pp. 405-406. Development of arc 
welded structural joints; permissible unit stresses; ad- 
vantages of electric welding; inspection. 

Welded Steel Structures. Construction Engineer 
cusses Structural Welding, H. E. Stitt. The Iron Age 
(Sept. 24, 1931), vol. 128, No. 13, pp. 812-814. Progress 
in adoption of welding in representative cities; use of jigs 
in are welding. 

Welded Steel Structures — Design. 
Building, V. R. P. Saxe. 
vol. 16, No. 9, pp. 54-55. 

Welders Training. Patterson Steel Company Makes Em- 
ployees Welding Minded, J. A. Montgomery. Welding 
(October, 1931), vol. 2, No. 10, pp. 676-678 and 681. 

Welding. Functions of a Welding Contractors’ Associa- 
tion, A. F. Keogh. Welding (August, 1931), vol. 2, No. 8. 
pp. 535-538. 

Welding Rods. Copper Alloy Welding Rods, I. T. Hook. 
Iron and Steel Engr. (July, 1931), vol. 8, No. 7, pp. 337-341. 


Dis- 


Welded 18-Story 
Welding Engr. (September, 1931), 
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SELF-EXCITATION 
STEADY AND ELASTIC ARC 
WITHOUT ENERGY CONSUMING 


resistances reactors and choke coils thus enormously 


EXCEEDINGLY SMOOTH CURRENT 
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LOWEST WEIGHT AND PRICE 
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facilitating every sort of welding job. 
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